Dysfunctions in endosomal-lysosomal and autophagy pathways underlie neuropathology in a mouse model for Lafora disease.
Lafora progressive myoclonus epilepsy (also known as Lafora disease, LD) is an inherited and fatal form of a neurodegenerative disorder characterized by the presence of carbohydrate-rich inclusions called Lafora bodies. LD can be caused by defects in the laforin phosphatase or the malin ubiquitin ligase and the clinical symptoms resulting from these two defects are almost similar. In order to understand the molecular basis of LD pathogenesis and the role of Lafora bodies in neuropathology, we have studied the laforin-deficient mice as a model and show here that Lafora bodies recruit proteasomal subunit, endoplasmic reticulum chaperone GRP78/Bip, autophagic protein p62 and endosomal regulators Rab5 and Rab7. The laforin-deficient brain also reveals the proliferation of enlarged lysosomes, lipofuscin granules, amyloid-β peptides and increased levels of insoluble form of ubiquitinated protein, indicating a significant impairment in the cellular degradative pathway. Further, abnormal dendrites and increased gliosis, especially at the vicinity of Lafora bodies, were noted in the LD brain. Taken together, our study suggests that the neuropathology in LD is not limited to Lafora bodies, that some of the neuropathological changes in LD are likely to be secondary effects caused by Lafora bodies, and that impairment in the autophagy-endosomal-lysosomal pathways might underlie some of the symptoms in LD.